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(54) INTERNAL COMBUSTION ENGINE ROTATION STARTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an internal 
combustion engine rotation starting device capable of 
facilitating the rotation start of an internal combustion 
engine stopping its rotation. 

SOLUTION: A crankshaft is rotated to the normal 
rotation side in the initial stage of the rotation start of 
the crankshaft by driving a motor generator(M/G), and 
when the rotation of the crankshaft is stopped by the 
normal rotation, reverse rotation is carried out by a 
portion of preset reverse rotation angular width (80° ) 
(S810-S860). Thereby, the pressure in a cylinder is 
lowered, and the crankshaft can be maximumly reversely 
rotated until immediately before an intake valve is 
opened. Accordingly, when the crankshaft is then 
rotated again to the normal rotation side by the normal 
rotation drive of the M/G (S880), the pressure in the 
cylinder is set lower than that in the last time, and 
inertia torque is set sufficient. Thereby, the purpose can 
be accomplished and the starting performance of the 
engine can be improved. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An internal-combustion engine rotation start device which makes rotation of a 
crankshaft of an internal-combustion engine start by drive of a rotational output means, 
comprising: 

A normal rotation driving means which rotates a crankshaft to the normal rotation side by the 
drive of said rotational output means at the time of a rotation start of a crankshaft. 
When rotation of a crankshaft by the side of normal rotation by said normal rotation driving 
means stops, until just before an inlet valve in a cylinder which is just before a compression- 
stroke top dead center at the time of this stop opens, A reverse drive means to rotate a 
crankshaft to the inversion side, and a re-normal rotation driving means which carries out re 
rotation to the crankshaft normal rotation-side by the drive of said rotational output means after 
rotation of a crankshaft by the side of an inversion by said reverse drive means. 

[Claim 2]In the composition according to claim 1, said reverse drive means, An internal- 
combustion engine rotation start device rotating a crankshaft to the inversion side until just 
before an inlet valve in a cylinder which is just before a compression-stroke top dead center at 
the time of this stop opens, when rotation of a crankshaft by the side of normal rotation by said 
normal rotation driving means and said re-normal rotation driving means stops. 
[Claim 3]An internal-combustion engine rotation start device comprising: 
Rotation by the side of an inversion of a crankshaft according to said reverse drive means in 
addition to the composition according to claim 2. 

When rotation of an internal-combustion engine does not begin after re rotation by the side of 
normal rotation of a crankshaft by said re-normal rotation driving means was repeated as for the 
number of standard times, A rotational output switching means which changes to rotation of a 
crankshaft by a drive of said rotational output means, and drive of the 2nd rotational output 
means, or rotation of a crankshaft only by drive of the 2nd rotational output means, and 
performs rotation of an internal-combustion engine. 

[Claim 4]An internal-combustion engine rotation start device, wherein said rotational output 
means is a motor generator arranged in outside in a driving force transmission system to an 
internal-combustion engine empty vehicle ring in the composition according to claim 3 and said 
2nd rotational output means is a starter. 

[Claim 5]Claims 1-4 are the internal-combustion engine rotation start devices starting in 
composition of a statement for automatic start up of an internal-combustion engine when an 
automatic start condition is satisfied after automatic stay of an internal-combustion engine 
either. 

[Claim 6]In any of claims 1-5, or composition of a statement, said reverse drive means, By 
reversing a part for angle width beforehand defined from a crank angle phase which rotation by 
the side of normal rotation of a crankshaft stopped, and a crankshaft, An internal-combustion 
engine rotation start device rotating a crankshaft to the inversion side until just before an inlet 
valve in a cylinder which is just before a compression-stroke top dead center at the time of said 
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stop opens. 

[Claim 7]In any of claims 1~5, or composition of a statement, said reverse drive means, By 
reversing time and a crankshaft which were beforehand defined from a crank angle phase which 
rotation by the side of normal rotation of a crankshaft stopped, An internahcombustion engine 
rotation start device rotating said crankshaft to the inversion side until just before an inlet valve 
in a cylinder which is just before a compression-stroke top dead center at the time of said stop 
opens. 

[Claim 8]Claims 1-7 are the internal-combustion engine rotation start devices characterized by 
said reverse drive means performing rotation by the side of an inversion of a crankshaft by the 
drive of said rotational output means in composition of a statement either. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the internal-combustion engine rotation start 
device which makes the rotation of the crankshaft of an internal-combustion engine which is 
carrying out rotation stops start. 
[0002] 

[Description of the Prior Art]At the time of start up of an internal-combustion engine, the 
crankshaft of an internal-combustion engine rotates by the drive of rotational output means, 
such as a starter. At this time, the compression pressure of the cylinder which is in a 
compression stroke especially with the friction of an internal-combustion engine acts as 
rotational resistance power. When this rotational resistance power becomes excessive, rotation 
of an internal-combustion engine may stop just before the top dead center of the cylinder in a 
compression stroke, and poor start up may be produced. In the time between **, since the rise 
of a compression pressure is large, it is especially easy to produce poor start up. 
[0003]In order to cancel such poor start up, when rotation of an internal-combustion engine 
stops at the time of start up, the art (JP,3-3969,A) of performing the intermittence of the torque 
of a normal rotation direction or normal rotation inversion by a rotational output means is 
indicated. In this art, by performing intermittence of the torque of a normal rotation direction, or 
a normal rotation inversion, while missing the pressure in a cylinder at the time of torque **, it 
changes into dynamical friction from the static friction, and frictional force is reduced, and inertia 
torque is produced, and suppose that it can start easily. 

[0004]The art (JP,7-71350,A) of expecting an effect which was mentioned above is indicated by 
reversing an internal-combustion engine by the drive of a rotational output means from the 
beginning of start up, and performing normal rotation after that in addition to this. 
[0005] 

[Problem(s) to be Solved by the Invention]However, in the former conventional technology, it is 
only performing intermittence of the torque of a normal rotation direction, or a normal rotation 
inversion, and is not taking into consideration about the attainment phase of the crankshaft by 
inversion. For this reason, the phase of a crankshaft may return too much, the inlet valve of the 
cylinder which is in a compression stroke at the time of a rotation start may be opened, and the 
inside of a cylinder may serve as atmospheric pressure. If the next normal rotation is performed 
in such the state, rotational resistance power will become a compression pressure increases and 
much more more excessive conversely, than the time of the first normal rotation. For this 
reason, a possibility of stopping again at the time of rotation increases. When the phase of the 
crankshaft has not fully returned by inversion, and it rotates normally again, acting of inertia 
torque with a flywheel etc. becomes insufficient. For this reason, there is a possibility of carrying 
out rotation stops without the ability to counter the rotational resistance at the time of 
compression even if the pressure in a cylinder is declining a little. 

[0006]In the latter conventional technology, the inversion is performed from the beginning. 
However, since the pressure in a cylinder is atmospheric pressure in the inversion from this 
beginning, there is no effect which misses a pressure outside from the inside of a cylinder. And 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi^ejje?atw_u=http%3A%2F%2Fwww4.i... 2008/09/02 



JP,2002-147319,A [DETAILED DESCRIPTION! 



2/12 ^— v 



when changing from the first inversion to normal rotation, and a piston ring comes floating in a 
piston ring groove, rather than atmospheric pressure, atmospheric pressure is introduced in the 
cylinder which has low pressure, and the pressure in a cylinder is kept as a conversely excessive 
thing by subsequent compression. Therefore, a compression pressure increases rather than the 
case where it rotates normally from the beginning, rotational resistance power becomes much 
more excessive, and a possibility of carrying out rotation stops increases. 

[0007]In the latter conventional technology, inversion angle width is set to pi/4 (45 degrees) very 
small. However, since the phase of a crankshaft is unknown at the time of the first inversion, 
even if it is the inversion of such little angle width, there is a possibility of producing valve 
opening of an inlet valve. Conversely, when it is in the state which an inlet valve does not open, 
inertia torque sufficient in the inversion of such little angle width is not obtained, but there is 
fear of rotation stops too. 

[0008]Thus, in both conventional technologies, it is hard to say that a possibility that the 
rotation start of an internal-combustion engine may become difficult is high, and improvement in 
startability is fully made. This invention aims at offer of the internal-combustion engine rotation 
start device which can perform the rotation start of an internal-combustion engine which is 
carrying out rotation stops with an easy thing. 
[0009] 

[Means for Solving the Problem] Hereafter, a means for attaining the above-mentioned purpose 

and its operation effect are indicated. As for the internal-combustion engine rotation start 

device according to claim 1, this invention is characterized by that an internal-combustion 

engine rotation start device which makes rotation of a crankshaft of an internal-combustion 

engine start by drive of a rotational output means comprises the following. 

A normal rotation driving means which rotates a crankshaft to the normal rotation side by the 

drive of said rotational output means at the time of a rotation start of a crankshaft. 

A reverse drive means to rotate a crankshaft to the inversion side until just before an inlet valve 

in a cylinder which is just before a compression-stroke top dead center at the time of this stop 

opens, when rotation of a crankshaft by the side of normal rotation by said normal rotation 

driving means stops. 

A re-normal rotation driving means which carries out re rotation to the crankshaft normal 
rotation-side by the drive of said rotational output means after rotation of a crankshaft by the 
side of an inversion by said reverse drive means. 

[001 0]A normal rotation driving means is rotated to the crankshaft normal rotation-side by the 
drive of a rotational output means at the beginning at the time of a rotation start of a crankshaft. 
If a rotation start is carried out by normal rotation made by this beginning, a rotation start will be 
attained promptly. 

[001 1]When rotation of a crankshaft by the side of normal rotation by a normal rotation driving 
means stops on the other hand, until just before an inlet valve in a cylinder which has a reverse 
drive means just before a compression-stroke top dead center at the time of a stop opens, a 
crankshaft is rotated to the inversion side. By this inversion, since a piston ring can be floated in 
a piston ring groove at the time of an inversion start, a pressure in a cylinder which became just 
before a compression-stroke top dead center at the time of a stop can be extracted and 
reduced to the exterior. 

[0012]By the way, when rotation of a crankshaft stops by normal rotation first performed in a 
normal rotation driving means, it is shown that this stop phase is a phase stopped in response to 
rotational resistance with a compression pressure, and is a phase to which a certain cylinder 
exists in a state in front of a compression-stroke top dead center. For this reason, in a cylinder 
in front of a compression-stroke top dead center, inversion angle width until just before an inlet 
valve opens from this stop phase is decided naturally. Therefore, it becomes possible to make it 
reverse, until just before an inlet valve in a cylinder which it is only reversing a part for this 
inversion angle width, and corresponds from a stop phase opens of a reverse drive means. That 
is, the maximum crankshaft can be reversed and atmospheric pressure is not introduced into a 
cylinder applicable from an inlet valve moreover. 
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[0013]In this way, next, when a re-normal rotation driving means carries out re rotation of the 
crankshaft to the normal rotation side by the drive of a rotational output means, even if a 
pressure in an applicable cylinder becomes just before a compression-stroke top dead center 
again, it is lower than last time. And since it is the re-normal rotation after reversing until just 
before an inlet valve opens, sufficient inertia torque is generated. And since it is dynamical 
friction, frictional force is also small. 

[001 4]A rotation start of an internal-combustion engine which is carrying out rotation stops by 
this can be performed with an easy thing. In the internal-combustion engine rotation start device 
according to claim 2, in the composition according to claim 1, said reverse drive means, When 
rotation of a crankshaft by the side of normal rotation by said normal rotation driving means and 
said re-normal rotation driving means stops, until just before an inlet valve in a cylinder which is 
just before a compression-stroke top dead center at the time of this stop opens, a crankshaft is 
rotated to the inversion side. 

[001 5]A reverse drive means only not only in when rotation of a crankshaft by the side of normal 
rotation by a normal rotation driving means stops, Also when rotation of a crankshaft by the side 
of normal rotation by a re-normal rotation driving means stops, until just before an inlet valve in 
a cylinder which is just before a compression-stroke top dead center at the time of this stop 
opens, a crankshaft is rotated to the inversion side. 

[001 6]A rotation start can be performed with a much more positive thing by the operation 
described by claim 1 by making it reverse again by this, also when a rotation start cannot be 
carried out by a re-normal rotation driving means, either. 

[0017]In the internal-combustion engine rotation start device according to claim 3, in the 
composition according to claim 2, in addition, rotation by the side of an inversion of a crankshaft 
by said reverse drive means, When rotation of an internal-combustion engine does not begin 
after re rotation by the side of normal rotation of a crankshaft by said re-normal rotation driving 
means was repeated as for the number of standard times, It had a rotational output switching 
means which changes to rotation of a crankshaft by a drive of said rotational output means, and 
drive of the 2nd rotational output means, or rotation of a crankshaft only by drive of the 2nd 
rotational output means, and performs rotation of an internal-combustion engine. 
[001 8][ thus, / after being normal rotation by a normal rotation driving means, next carrying out 
reference frequency execution of rotation by the side of an inversion of a crankshaft by a 
reverse drive means, and the re rotation by the side of normal rotation of a crankshaft by a re- 
normal rotation driving means ], When rotation of an internal-combustion engine does not begin, 
a rotational output switching means is changed to rotation of a crankshaft by a drive of a 
rotational output means, and drive of the 2nd rotational output means, or rotation of a crankshaft 
only by drive of the 2nd rotational output means. By this, when rotation stops are carried out 
also by normal rotation driving means, reverse drive means, and a re-normal rotation driving 
means, the rotation start of the internal-combustion engine should be carried out certainly. 
[0019]In the internal-combustion engine rotation start device according to claim 4, in the 
composition according to claim 3, said rotational output means is a motor generator arranged in 
outside in a driving force transmission system to an internal-combustion engine empty vehicle 
ring, and said 2nd rotational output means is characterized by being a starter. 
[0020]Thus, a normal rotation driving means, a reverse drive means, and a re-normal rotation 
driving means rotate an internal-combustion engine, using a motor generator as a rotational 
output means. In drive controlling of this motor generator, when an internal-combustion engine 
does not start rotation, a rotational output switching means is changed to rotation by motor 
generator and a starter as 2nd rotational output means, or rotation only by a starter. 
[0021]When rotation of an internal-combustion engine does not begin by the drive of a motor 
generator, either, rotation of an internal-combustion engine can be made to start certainly by 
this. 

[0022]the internal-combustion engine rotation start device according to claim 5 — either of 
claims 1~4 — in composition of a statement, when an automatic start condition is satisfied after 
automatic stay of an internal-combustion engine, it is started for automatic start up of an 
internal-combustion engine 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_eije?atw_u=http%3A%2F%2Fwww4.i... 2008/09/02 



JP,2002-147319,A [DETAILED DESCRIPTION! 



4/12 <N— V 



[0023]This internal-combustion engine rotation start device may be made to be started for 
automatic start up of an internal-combustion engine. Automatic start up is start up which a 
driver does not mean. Therefore, since rotation of an internal-combustion engine can be made to 
start easily as mentioned above, improvement in sufficient startability is attained and sense of 
incongruity is not given to a driver at the time of automatic start up. 

[0024]In the internal-combustion engine rotation start device according to claim 6, in any of 
claims 1~5, or composition of a statement, said reverse drive means, By reversing a part for 
angle width beforehand defined from a crank angle phase which rotation by the side of normal 
rotation of a crankshaft stopped, and a crankshaft, until just before an inlet valve in a cylinder 
which is just before a compression-stroke top dead center at the time of said stop opens, a 
crankshaft is rotated to the inversion side. 

[0025]Since a stop phase in front of a compression-stroke top dead center is in an almost fixed 
range in a cylinder which is just before a compression-stroke top dead center at the time of a 
stop as said claim 1 described, inversion angle width until just before an inlet valve opens from 
this stop phase is decided naturally. Therefore, it becomes possible to make it reverse, until just 
before an inlet valve in a cylinder which it is only reversing a part for angle width defined 
beforehand, and corresponds from a stop phase opens of a reverse drive means. 
[0026]In the internal-combustion engine rotation start device according to claim 7, in any of 
claims 1-5, or composition of a statement, said reverse drive means, By reversing time and a 
crankshaft which were beforehand defined from a crank angle phase which rotation by the side 
of normal rotation of a crankshaft stopped, until just before an inlet valve in a cylinder which is 
just before a compression-stroke top dead center at the time of said stop opens, said crankshaft 
is rotated to the inversion side. 

[0027]A part for required angle width can be reversed also by turnover time by the side of an 
inversion besides reversing a crankshaft, until just before an inlet valve opens by detecting 
inversion angle width directly. 

[0028]the internal-combustion engine rotation start device according to claim 8 — either of 
claims 1-7 — in composition of a statement, said reverse drive means performs rotation by the 
side of an inversion of a crankshaft by the drive of said rotational output means 
[0029]Although it may be made to reverse until just before an inlet valve of a cylinder which 
corresponds just before this using torque of a reverse rotation direction by a compression 
pressure produced by normal rotation which a normal rotation driving means performed opens, a 
drive of a rotational output means may perform rotation by the side of an inversion of a 
crankshaft by a reverse drive means in this way. 

[0030]Thus, it can be made to reverse by using driving force of a rotational output means 
positively, until just before an inlet valve of a cylinder applicable promptly and certainly opens. 
Thus, since it has reversed positively with driving force of a rotational output means, a piston 
ring can be certainly floated in a piston ring groove at the time of an inversion start, and a 
pressure in an applicable cylinder can fully be extracted. 

[0031]Since inversion speed is stabilized also when reversing a part for angle width required for 
a crankshaft by turnover time by the side of an inversion like said claim 7, a much more exact 
phase position can be made to reverse a crankshaft. 
[0032] 

[Embodiment of the Invention][Embodiment 1] Drawing 1 is a system configuration figure of the 
internal-combustion engine for vehicles with which the invention mentioned above was applied, 
and its control device. Here, the gasoline type engine (an "engine" is called hereafter) 2 is used 
as an internal-combustion engine. 

[0033]The output of the engine 2 is outputted to the output-shaft 6a side via the torque 
converter 4 and the automatic transmission (automatic transmission: call the following "A/T") 6 
from the crankshaft 2a of the engine 2, and is eventually transmitted to a wheel. Apart from the 
driving force transmission system to such an engine 2 empty-vehicle ring, the output of the 
engine 2 is transmitted to the belt 14 via the belt pulley 10 connected to the crankshaft 2a. And 
another belt pulleys 16 and 18 rotate with the output transmitted by this belt 14. The belt pulley 
10 is equipped with the electromagnetic clutch 10a, and it one (connection)Aurns off if needed 
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(interception), and makes it switchable transfer and un-transmitting of an output between the 
belt pulley 10 and the crankshaft 2a. 

[0034]The axis of rotation of the auxiliary machine class 22 is connected with the belt pulley 16 
among the above-mentioned belt pulleys 16 and 18, and the drive is made possible by the torque 
transmitted from the belt 14. As the auxiliary machine class 22, an air conditioning compressor, a 
power steering pump, the water pump for engine coolant, etc. correspond, for example. Although 
drawing 1 shows as the one auxiliary machine class 22, one or more, such as an air conditioning 
compressor, a power steering pump, and a water pump for engine coolant, exist actually, and the 
belt 14 is interlocked with and he is trying to rotate by having a belt pulley, respectively. 
According to this Embodiment 1, the air conditioning compressor, the power steering pump, and 
the water pump for engine coolant shall be formed as the auxiliary machine class 22. 
[0035]The motor generator ("M/G" is called hereafter) 26 is being interlocked with the belt 14 
with the belt pulley 18. This M/G26 is functioning as a dynamo if needed (the following "modes 
of power generation" or "regenerative mode" is called), and changes into electrical energy the 
torque from the crankshaft 2a transmitted via the belt pulley 18. furthermore — passing the belt 
pulley 18 because M/G26 functions as a motor if needed (the following "driving mode" is called) 
— the belt 14 — the crankshaft 2a of the engine 2, and the auxiliary machine class 22 — on the 
other hand — or both are rotated. 

[0036]Here, M/G26 is electrically connected to the inverter 28. In making M/G26 into modes of 
power generation or regenerative mode, the inverter 28 — switching — the high voltage power 
supply (here 36V) from M/G26 — business — to the battery 30, and — passing DC to DC 
converter 32 — a low voltage power supply (here 1 2V) — business — it changes so that 
electrical energy may be charged to the battery 34, and also so that it may become a power 
supply over an ignition system, meter, or each ECU and others. 

[0037]In making M/G26 into "driving mode", The inverter 28 is supplying electric power to 
M/G26 from the battery 30 for high voltage power supplies which is a power source, M/G26 is 
driven, the belt pulley 18 and the belt 14 are passed, and the crankshaft 2a is rotated by rotation 
of the auxiliary machine class 22, and a case at the time of automatic stay or vehicle departing 
at the time of automatic start up at the time of an engine shutdown. The inverter 28 is adjusting 
supply of the electrical energy from the battery 30 for high voltage power supplies, and can 
adjust the number of rotations of M/G26. 

[0038]The starter 36 is formed for the engine start at the time between the colds. Electric 
power is supplied to the starter 36 from the battery 34 for low voltage power supplies, it rotates 
a ring gear, and starts the engine 2. 

[0039]The electric hydraulic pump 38 to which electric power is supplied is formed in A/T6 from 
the battery 34 for low voltage power supplies, and hydraulic oil is supplied to the hydraulic 
controller of A/T6 inside. With the control valve in a hydraulic controller, this hydraulic oil 
adjusted the operating state of the clutch of A/T6 inside, the brake, and the one-way clutch, 
and has changed the shifted state if needed. 

[0040]Although the change of turning on and off of the electromagnetic clutch 10a mentioned 
above, M/G26, the modal control of the inverter 28, and the starter 36 are not controlled in 
addition illustrated, the amount control of accumulation of electricity to the batteries 30 and 34 
is performed by eco-run ECU40. Drive turning on and off of the auxiliary machine class 22 
except a water pump, drive controlling of the electric hydraulic pump 38, Transmission control of 
A/T6, fuel injection control by the fuel injection valve (an inlet-port-injection-of-fuel type or a 
cylinder injection type) 42, opening control of the throttle valve 46 by the electric motor 44, and 
other engine control are performed by engine ECU48. In addition, the automatic control of the 
brake of each wheel is also performed by providing VSC(vehicle stability control)-ECU50. 
[0041]Eco-run ECU40 has detected the number of rotations of the axis of rotation of M/G26, 
the starting existence of the eco-run system by the driver from an eco-run switch, and other 
data from the rotational frequency sensor built in M/G26. Engine ECU48 From a water 
temperature sensor to the engine cooling water temperature THW. From accelerator opening 
sensors to the treading-in existence state of an idle switch to an accelerator pedal, and 
accelerator opening ACCP. From a speed sensor to the steering angle theta of a rudder sensor 
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to a steering, and vehicle speed SPD. Throttle opening TA from a throttle opening sensor, shift 
position SHFT from a shift position sensor, The data of a crank angle, the on-off operation 
existence from an airconditioning switch, and others is detected from the inhalation~of-air top 
dead center of a cylinder discrimination sensor to a specific cylinder, engine speed value NE 
from an engine speed sensor, the cylinder discrimination sensor, and the engine speed sensor for 
engine control etc. The data of the treading-in existence state of a brake pedal and others is 
detected from the brake switch also about VSC-ECU50 for braking control etc. 
[0042]These each ECUs 40, 48, and 50 are constituted considering the microcomputer as a 
center, perform data processing which needs CPU according to the program currently written in 
internal ROM, and are performing various control based on the result of an operation. It is 
possible like these arithmetic processing results and the above-mentioned for the data 
communications of the detected data to have become possible mutually between ECUs 40 and 
48 and 50, to exchange data if needed, to interlock mutually, and to perform control. 
[0043]Next, the control management performed in eco-run ECU40 is explained. Among the 
control explained below, automatic-stay processing and automatic start-up processing are 
performed, when one [ a driver / an eco~run switch ]. 

[0044]Automatic-stay processing is shown in the flow chart of drawing 2 . This processing is 
processing by which repeat execution is carried out a short-time cycle. The step in the flow 
chart corresponding to each contents of processing is expressed with "S- " 
[0045]A start of this automatic-stay processing will read the operational status forjudging 
automatic-stay execution first (S110). For example, engine-cooling-water-temperature THW 
detected from a water temperature sensor, treading-in existence of the accelerator pedal 
detected from an idle switch, The amount of accumulation of electricity of the batteries 30 and 
34, the treading-in existence of the brake pedal detected from a brake switch, vehicle speed 
SPD detected from a speed sensor, etc. are read into the workspace of RAM of eco-run ECU40 
inside. 

[0046]Next, it is judged whether the automatic stopping condition was satisfied from such 
operational status (S120). For example, the state which the (1) engine 2 is after warming up, and 
has not been overheated (the engine cooling water temperature THW is lower than water 
temperature upper limit, and) And the state where (2) accelerator pedals higher than a water 
temperature lower limit are not stepped on (one [ an idle switch ]), (3) The state which exists in 
the level which needs respectively the amount of accumulation of electricity of the batteries 30 
and 34, (4) When condition [ of being in the state (one / a brake switch /) of getting into the 
brake pedal, and the state (vehicle speed SPD is 0 km/h) which (5) vehicles have stopped ] (1) - 
(5) is satisfied altogether, judge with the automatic stopping condition having been satisfied. 
[0047]as an automatic stopping condition being abortive when at least one of the above- 
mentioned condition (1) - (5) is not satisfied — (S120 — "NO") — this processing is once 
ended. On the other hand, when the driver stopped vehicles at the crossing etc., for example, 
and an automatic stopping condition is satisfied, M/G control management is suspended by 
(S120 at the time of "YES") and a run (S130). M/G control management is processing by which 
execution is started by the automatic start-up processing ( drawing 3 ) mentioned later at the 
time of this run. Specifically, M/G control management is processing which usually makes M/G26 
modes of power generation at the time of a run, makes M/G26 regenerative mode at the time of 
a fuel cut, and collects running energies, or assists rotation of the engine 2 immediately after 
returning from a fuel cut at the time of vehicle deceleration at the time of a run. 
[0048]Next, engine shutdown processing is performed (S140). Namely, by making directions of a 
fuel cut from eco-run ECU40 to engine ECU48, the fuel injection of the fuel injection valve 42 is 
suspended, and also it changes the throttle valve 46 into a full-close state. Combustion in an 
engine combustion chamber stops by this, and operation of the engine 2 stops. 
[0049] Next, execution of M/G driving processing is set up at the time of an engine shutdown 
(S150). M/G driving processing is processing which carries out the roll control of the crankshaft 
2a in M/G26 after the shutdown of the engine 2, and secures vibration of the engine 2 and 
vehicles and a brake booster pressure at the time of this engine shutdown. In this way, this 
processing is once ended. 
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[0050]Next f automatic start-up processing is shown in the flow chart of drawing 3 . This 
processing is processing by which repeat execution is carried out a short-time cycle. A start of 
this automatic start-up processing will read the operational status for judging automatic start-up 
execution first (S410). the data here read at Step S1 10 of automatic-stay processing ( drawing 
2), for example — the same — a state, vehicle speed SPD, etc. of engine-cooling-water- 
temperature THW, the state of an idle switch, the amount of accumulation of electricity of the 
batteries 30 and 34, and a brake switch are read into the workspace of RAM. 
[0051]Next, it is judged whether the automatic start condition was satisfied from such 
operational status (S420). For example, under a condition that it is in the engine stopped state 
by automatic-stay processing, (1) The state which the engine 2 is after warming up, and has not 
been overheated (the engine cooling water temperature THW is lower than water temperature 
upper limit, and) And the state where (2) accelerator pedals higher than a water temperature 
lower limit are not stepped on (one [ an idle switch ]), (3) The state in the level which needs 
respectively the amount of accumulation of electricity of the batteries 30 and 34, (4) When at 
least one of condition [ of being in the state (one / a brake switch /) of getting into the brake 
pedal, and the state (vehicle speed SPD is 0 km/h) which (5) vehicles have stopped ] (1) - (5) is 
not satisfied, judge with the automatic start condition having been satisfied. 
[0052]as an automatic start condition being abortive, when it is not an engine stopped state by 
automatic-stay processing, or when [ even if it is an engine stopped state by automatic-stay 
processing, ] all of above-mentioned condition (1) - (5) are satisfied — (S420 — "NO") — this 
processing is once ended. 

[0053]M/G driving processing is suspended at the time of the engine shutdown mentioned above 
noting that the automatic start condition was satisfied (it is "YES" at S420), when at least one 
of the above-mentioned condition (1) - (5) was no longer satisfied in the engine stopped state by 
automatic-stay processing (S430). And execution of M/G control management is set up at the 
time of the run which is mentioned later and which was M/G-drive-start-start-up-processed 
( drawing 4 ), and was mentioned above (S440), and this processing is once ended. 
[0054]Next, M/G drive start start-tip processing is shown in the flow chart of drawing 4 . This 
processing is processing by which is started by execution of said step S440 and repeat 
execution is carried out a short-time cycle. 

[0055]A start of M/G drive start start-up processing will perform the directions which forbid air- 
conditioner one to engine ECU48 first (S510). When one [ this / the air-conditioner ], engine 
ECU48 suspends the drive of an air-conditioner. Therefore, the load produced in M/G26 at the 
time of start start up can be made to reduce. 

[0056]Next, make the electromagnetic clutch 10a into an ON state (S520), and let M/G26 be 
driving mode (S530). And it is judged whether engine rotation began (S540). Since M/G26 is set 
as driving mode just before, it is a request and the engine 2 is not rotating at this time (it is 
"NO" at S540), engine rotation start processing is performed next (S550). 

[0057]The details of this engine rotation start processing are shown in the flow chart of drawing 
5. A start of this processing will judge first whether it is the first engine rotation start processing 
at the time of this engine start (S610). Since it is the first processing (it is "YES" at S610), the 
mode A is set up as rotation mode of M/G26 (S620). 

[0058]And it is judged whether next, rotation mode is set as the mode A (S630). Since it is set 
as the mode A as set up at Step S620 at first here, drive controlling is made as rotated normally 
in "YES") and M/G26 by (S630 (S640). Next, it is judged whether base period Ta has passed 
since the start of a normal rotation drive of M/G26 (S650). If base period Ta has not passed (it 
is "NO" at S650), this processing is once ended. 

[0059]In the following control cycle, since it is not the first engine rotation start processing at 
the time of this engine start (it is "NO" at S610), the judgment of Step S630 is made next. Here, 
since it is the mode A (it is "YES" at S630), unless base period Ta passes (it is "NO" at S650), 
the normal rotation drive (S640) of M/G26 is repeated. 

[0060]And progress of base period Ta will judge whether the present engine 2 is [ ****** ] 
under rotation (S660). (it is "YES" at S650) Here, base period Ta overcomes resistance by the 
compression pressure of the cylinder into which atmospheric pressure is introduced at the time 
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of automatic stay, and sufficient time to judge that the engine 2 is rotating by M/G26 is set up. 
Therefore, rotation of the engine 2 in the time of base period Ta passing is judged from the 
output state of an engine speed sensor, and if there is no output from an engine speed sensor, it 
can be judged that rotation has suspended the engine 2 with the compression pressure. If there 
is an output from an engine speed sensor, it can be judged that the engine 2 overcame the 
compression pressure and rotation was started. 

[0061]If it is during engine rotation (it is "YES" at S660), it will be judged as an engine rotation 
start (S670). Therefore, the following control cycle, it is judged with "YES" at Step S540 of M/G 
drive start start-up processing ( drawing 4 ), and processing of Steps S560-S590 is performed so 
that it may mention later. 

[0062] On the other hand, if it is not engine rotation Naka (it is "NO" at S660), i.e., the engine 2 
has stopped, the mode B will be set as rotation mode (S680). Therefore, the following control 
cycle f it is judged with "NO" at Step S610, is judged with "NO" by S630, and then it is judged 
whether it is the mode B (S690). Since it is the mode B, "YES") and inversion / normal rotation 
processing are performed by (S690 (S700). 

[0063]The details of inversion / normal rotation processing are shown in the flow chart of 
drawing 6 . A start of this processing will judge first whether it is the first inversion / normal 
rotation processing at the time of this engine start (S810). Since it is the first processing (it is 
"YES" at S810), inversion mode is set up as hand-of-cut mode of the engine 2 next (S820). And 
the counter C is cleared (S830). 

[0064]Next, it is judged whether hand-of-cut mode is inversion mode (S840). Since inversion 
mode is set up at first, the reverse drive of "YES") and M/G26 is carried out by (S840 (S850). 
The crankshaft 2a of the engine 2 is reversed by this. The phase of the crankshaft 2a at the 
time of this inversion start is from the phase stopped without the ability to overcome resistance 
of a compression pressure at the time of the normal rotation drive of M/G26 by Step S640. This 
stop phase exists in a -10 — 20 degree crank angle field to a compression-stroke top dead 
center. 

[0065]And it is judged from the phase of this inversion start whether 80-degree width was 
reversed as angle width (S860). If 80-degree width is not reversed (it is "NO" at S860), this 
processing is once ended as it is. Henceforth, the reverse drive of M/G26 is continued until it is 
judged with "NO" at Step S810, is judged with "YES" at Step S840 and the inversion of 80- 
degree width is made (S850). In this Embodiment 1, directly, angle-of-rotation width of the 
crankshaft 2a was not detected, but it has judged by progress of the base period (for example, 
1 50msec) corresponding to the inversion of 80-degree width. 

[0066]And progress of the base period corresponding to the inversion of 80-degree width, i.e., 
the inversion of 80-degree width, will set hand-of-cut mode as normal rotation mode (S870). (it 
is "YES" at S860) The following control cycle, it is judged with "NO" at Step S810, is judged 
with "NO" by this at Step S840, and then the normal rotation drive of M/G26 is performed 
(S880). And it is judged whether base period Tb has passed since the start of a normal rotation 
drive of this M/G26 (S890). If base period Tb has not passed (it is "NO" at S890), this 
processing is once ended. Henceforth, the normal rotation drive of M/G26 continues until base 
period Tb passes since the start of a normal rotation drive (S880). Base period Tb may change 
length with the value of the counter C mentioned later. For example, base period Tb in the 
normal rotation drive of M/G26 of the last moment (C= 2) in the mode B may be made longer 
than it (C= 0, 1) or before. 

[0067]If base period Tb passes since the start of a normal rotation drive (it is "YES" at S890), it 
will be judged whether the present engine 2 is [ ****** ] under rotation (S900). Base period Tb 
overcomes resistance by the compression pressure of a cylinder in after the inversion of the 
engine 2 here, and sufficient time to judge that the engine 2 is rotating by M/G26 is set up. 
Therefore, rotation of the engine 2 in the time of base period Tb passing is judged from the 
output state of an engine speed sensor, and if there is no output from an engine speed sensor, it 
can be judged that rotation has suspended the engine 2 with the compression pressure. If there 
is an output from an engine speed sensor, it can be judged that the engine 2 overcame the 
compression pressure and rotation was started. 
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[0068]If it is during engine rotation (it is "YES" at S900), it will be judged as an engine rotation 
start (S910). Therefore, the following control cycle, at Step S540 of M/G drive start start-up 
processing ( drawing 4 ), it is judged with "YES", and processing of Steps S560-S590 is performed 
so that it may mention later. 

[0069]On the other hand, if it is not engine rotation Naka (it is "NO" at S900), i.e., the engine 2 
has stopped, it will ************** the counter C (S920). Next, it is judged whether the counter 
C is below the counter decision value n (S930). The counter decision value n is a value which 
specifies the repeat frequency of an inversion and normal rotation of the engine 2 by the drive of 
M/G26, for example, the value of the counter decision value n= 1-3 is set up. Here, in order to 
specify the repeat frequency of an inversion and normal rotation to 3 times, suppose that it is 
the counter decision value n= 3. 

[0070]If it is C<n (it is "YES" at S930), inversion mode will be set as hand-of-cut mode (S940). 
The following control cycle, the reverse drive (S850) of M/G26 is started by "NO" at Step S810, 
and is started by "YES" and the next at Step S840, and, as for the engine 2, the inversion of 80- 
degree width is again made from a stop phase by this. And an end of the inversion of 80-degree 
width will perform normal rotation again (it is S840 by S870 and is "NO"), (it is "YES" at S860) 
[0071]In this way, if engine rotation begins (it is "YES" at S900), by the repetition by the 2nd 
inversion and normal rotation the following control cycle, At Step S540 of M/G drive start start- 
up processing ( drawing 4 ), it is judged with "YES", and processing of Steps S560-S590 is 
performed so that it may mention later. 

[0072]On the other hand, when engine rotation does not begin, it **************s "NO") and 
the counter C by (S900 (S920), and it is judged whether the counter C is below the counter 
decision value n (S930). Here, at the counter C= 2, since it is C<n, inversion mode is set as 
"YES") and hand-of-cut mode by (S930 (S940). The repetition by the 3rd inversion and normal 
rotation is performed by this. 

[0073]And if "YES") and engine rotation begin by (S890 after normal rotation carries out base 
period Tb progress (it is "YES" at S900), the following control cycle, At Step S540 of M/G drive 
start start-up processing ( drawing 4 ), it is judged with "YES", and processing of Steps S560- 
S590 is performed so that it may mention later. 

[0074]On the other hand, when engine rotation does not begin, it **************s "NO") and 
the counter C by (S900 (S920), and it is judged whether the counter C is below the counter 
decision value n (S930). Here, it becomes the counter C= 3, and since it is C>=n, the mode C is 
set as rotation mode after "NO") by (S930 (S950). In engine rotation start processing ( drawing 
5) at the following control cycle by this, It is judged with "NO" by Step S610, S630, and S690, 
respectively, the engine 2 is normally rotated by drive of both M/G26 and the starter 36, and 
rotation of the engine 2 is made to start (S710). It may be made to drive M/G26 after going up, 
for example to 100 rpm, once it stops M/G26 and the engine speed value NE goes up by the 
drive of the starter 36 in consideration of tabling with a ring gear, when driving the starter 36. 
[0075] Next, if it judges whether it is under [ engine rotation ] ****** (S720) and is not yet 
rotating (it is "NO" at S720), this processing is once ended as it is. On the other hand, if an 
engine begins rotation (it is "YES" at S720), it will be judged as an engine rotation start (S730). 
Although not illustrated, even if the engine 2 goes through a base period in this case, when a 
rotation start is not carried out, it judges with failure. 

[0076]In this way, if the engine 2 carries out a rotation start, by the judgment (S540) of being an 
engine rotation start, it will be judged with "YES" the following control cycle. And the output 
control of M/G26 is performed (S560) and the control which raises the engine speed value NE 
gradually with the output of M/G26 to the level of idle target rotational frequency NEidl, for 
example, 600 rpm, is started. 

[0077]And next, after M/G drive start start-up processing is started, it is judged whether there 
is yet any treading in of an accelerator pedal (S570). If there is no treading in of an accelerator 
pedal (it is "YES" at S570) next, it will be judged whether the engine speed value NE has yet 
reached idle target rotational frequency NEidl (S580). It is the initial rotating of M/G26, and if the 
engine speed value NE has not yet reached idle target rotational frequency NEidl (it is "YES" at 
S580), this processing is once ended as it is. 
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[0078]If the engine speed value NE reaches idle target rotational frequency NEidl with the output 
of M/G26 while repeating Step S560 (it is "NO" at S580), directions of a fuel injection start will 
be made to eco-run ECU40 to engine ECU48 (S590). Fuel is injected by this from the fuel 
injection valve 42, it starts and the engine 2 starts operation. 

[0079]furthermore — the case where it gets into an accelerator pedal before the engine speed 
value NE reached idle target rotational frequency NEidl — (S570 — "NO") — directions of a 
fuel injection start are promptly made to eco-run ECU40 to engine ECU48 (S590). 
[0080]Next, M/G control management is shown in the flow chart of drawing 7 at the time of a 
run. This processing is processing by which is started by execution of said step S440 and repeat 
execution is carried out a short-time cycle. It is judged whether start up of the engine 2 was 
completed by M/G drive start start-up processing ( drawing 4 ) first mentioned above (S1010). If 
it is before the completion of start up (it is "NO" at S1010), this processing will once be ended 
as it is. 

[0081]When start up of the engine 2 is completed by M/G drive start start-up processing 
( drawing 4 ), "YES") and M/G drive start start-up processing ( drawing 4 ) are suspended by 
(S1010(S1020). 

[0082]And it is judged whether rotation mode is start up with the mode C (S1030). If it is start 
up with the mode A or the mode B (it is "NO" at S1030), it will move to the following step 
S1050, but if it is start up with the mode C (it is "YES" at S1030), the stop processing of the 
starter 36 will be made (S1040). 

[0083] And the directions with which the air-conditioner one forbidden at said step S510 to 
engine ECU48 is permitted are performed (S1050). It can change so that an air conditioning 
compressor may be interlocked with rotation of the belt pulley 16 by this, if an airconditioning 
switch is [ engine ECU48 ] one, and an air-conditioner can be driven now. 
[0084]Next, ****** except the time of vehicle deceleration is judged (S1060). At the time of 
vehicle deceleration, when an idle switch is one in the state, i.e., a run, where the accelerator 
pedal was thoroughly returned, for example at the time of a run, it judges as a time of vehicle 
deceleration here. Therefore, if it is except the time of vehicle deceleration (idol switch off) (it is 
"YES" at S1060), the electromagnetic clutch 10a is made one, or one is continued (S1070), and 
M/G26 will be set as modes of power generation (S1080), and will once end this processing. By 
this, M/G26 makes the batteries 30 and 34 usually store electricity by power generation at the 
time of a run, and it becomes a power source of various electric system. 
[0085]When judged with it being at the vehicle deceleration time, M/G control management is 
performed by (S1060 at the time of "NO") and a slowdown (S1090). M/G control management is 
processing which makes M/G26 regenerative mode and collects the running energies of vehicles 
as electrical energy in the time of the fuel cut at the time of vehicle deceleration at the time of 
this slowdown. 

[0086]An example of processing by this Embodiment 1 mentioned above is shown in the timing 
chart of drawing 8 . In drawing 8 , when an automatic start condition is satisfied at the time tO, the 
mode A is set to rotation mode, M/G26 rotates normally, and the crankshaft 2a of the engine 2 
begins to rotate to a normal rotation direction. However, engine rotation stops, without the 
ability not resisting a compression pressure and rotate (time t1). 

[0087]And at the time t2 after base period Ta, it is judged with engine rotation having stopped 
from the normal rotation start of M/G26, and the mode B is set up. In the mode B, just before 
the inlet valve in the cylinder which is just before a compression-stroke top dead center at the 
time of a stop opens (time t3), the crankshaft 2a is rotated [ to ] to the inversion side by M/G26. 
Next, the crankshaft 2a is rotated normally by M/G26 and the rotation after base period Tb is 
judged (time t4). When the crankshaft 2a of the engine 2 is carrying out the rotation stops also 
of this time, the inversion (time t4~t5) and normal rotation (time t5~t6) of the 2nd crankshaft 2a 
by M/G26 are performed further next, and the rotation after base period Tb is judged (time t6). 
When the crankshaft 2a of the engine 2 is carrying out the rotation stops also of this time, an 
inversion (time t6-t7) and normal rotation (time t7~t8) of the 3rd [ further ] crankshaft 2a are 
performed, and the rotation after base period Tb is judged (time t8). The starter 36 is driven 
when the crankshaft 2a does not carry out a rotation start, even if it performs 3rd inversion and 
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normal rotation. In early stages of the drive of the starter 36, in order to ensure tabling with the 
starter 36 and a ring gear, in it, the example which provided the period (time t8-t9) which stops 
M/G26 is shown until an engine speed value goes up by the example of drawing 8 (until it goes 
up to 100 rpm). By this, rotation of the crankshaft 2a is started certainly, and the engine 2 is 
henceforth put into operation by fuel injection. 

[0088]M/G26 in the composition of Embodiment 1 mentioned above for a rotational output 
means. In the starter 36, Steps S610-S640 for the 2nd rotational output means to the 
processing as a normal rotation driving means. Step S650, S660, S680, S690, S810, S820, S840- 
S860, S890, S900, and S940 to the processing as a reverse drive means. Step S870 and S880 
are equivalent to the processing as a re-normal rotation driving means, and Step S710, S830, 
S920, S930, and S950 are equivalent to the processing as a rotational output switching means. 
[0089]According to this Embodiment 1 described above, the following effects are acquired, 
(b) The crankshaft 2a is rotated to the normal rotation side by the drive of M/G26 at the 
beginning at the time of the rotation start of the crankshaft 2a at the time of . automatic start 
up. If a rotation start can be performed by normal rotation made by this beginning, a rotation 
start will be attained promptly. However, when rotation of the crankshaft 2a by the side of this 
normal rotation stops, until just before the inlet valve in the cylinder which is just before a 
compression-stroke top dead center at the time of a stop opens, the crankshaft 2a is rotated to 
the inversion side by M/G26. By this inversion, since a piston ring can be floated in a piston ring 
groove at the time of an inversion start, the pressure in the cylinder which became just before 
the compression-stroke top dead center at the time of a stop can be reduced. 
[0090]By the way, when rotation of the crankshaft 2a stops by the first normal rotation, it is 
shown that this stop phase is a phase stopped in response to rotational resistance with the 
compression pressure, and is a phase which has a certain cylinder in the state in front of a 
compression-stroke top dead center. This phase exists in -10 degree — 20 degree, when a 
compression-stroke top dead center is 0 degree. Therefore, inversion angle width until just 
before an inlet valve opens is naturally decided about this cylinder. 

[0091]For example, supposing the valve-opening timing of an inlet valve is -120 degree, even if it 
reverses just before -120 degrees, an inlet valve will not open. However, in consideration of the 
inversion of the crankshaft 2a in the inertia force after the reverse drive stop by M/G26, the 
angle-of-rotation width by the reverse drive of M/G26 is set to 80 degrees by this Embodiment 
1. By this, the crankshaft 2a is reversed actually just before the valve-opening timing (-120 
degrees) of an inlet valve. 

[0092]Therefore, it becomes possible to reverse the crankshaft 2a, until just before the inlet 
valve in a cylinder applicable only by performing the reverse drive for this inversion angle width 
(80 degrees) opens. That is, the maximum crankshaft 2a can be reversed and atmospheric 
pressure is not introduced into a cylinder applicable from an inlet valve moreover. 
[0093] Therefore, when re rotation of the crankshaft 2a is carried out to the normal rotation side 
by the normal rotation drive of M/G26 next, even if the pressure in an applicable cylinder 
becomes just before a compression-stroke top dead center, it is lower than last time. And since 
it is the re-normal rotation after reversing until just before an inlet valve opens, sufficient inertia 
torque is generated. And since it is dynamical friction, frictional force is also small. By this, the 
rotation start of the engine 2 which is carrying out rotation stops can be performed with an easy 
thing, and the startability of the engine 2 can be improved at the time of automatic start up. 
[0094](**) When rotation of the engine 2 does not begin also after [ which is . ] making it rotate 
normally again, an inversion and re-normal rotation are repeated further. Even when an engine 
rotation start cannot be once carried out in an inversion and re-normal rotation processing by 
this, an inversion and normal rotation can be repeated again and an engine rotation start can be 
made into a much more positive thing. 

[0095](**) When engine rotation does not begin after . inversion and re-normal rotation were 
performed 3 times n times here, the crankshaft 2a is rotated using M/G26 and the starter 36. By 
this, even if it should repeat an inversion and re-normal rotation, when the engine 2 does not 
rotate, the rotation start of the engine 2 can be carried out certainly. 

[0096](**) The engine rotation start processing ( drawing 5 , 6) of which . **** was done is 
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started at the time of automatic start up of the engine 2. Automatic start up is start up which a 
driver does not mean. Therefore, engine rotation can be made to start easily, as mentioned 
above, and since sufficient startability becomes possible, sense of incongruity is not given to a 
driver at the time of automatic start up. 

[0097](**) The drive of M/G26 is performing rotation by the side of the inversion of the . 
crankshaft 2a. Thus, it can be made to reverse by using the driving force of M/G26 positively at 
the time of an inversion, until just before the inlet valve of a cylinder applicable promptly and 
certainly opens. Thus, since it has reversed positively with the driving force of M/G26, a piston 
ring can be certainly floated in a piston ring groove at the time of an inversion start, and the 
pressure in an applicable cylinder can fully be extracted. 

[0098]Since inversion speed is stabilized also when judging the inversion for angle width (80 
degrees) required for the crankshaft 2a by the turnover time by the side of an inversion like this 
Embodiment 1, an exact phase position can be made to reverse the crankshaft 2a. 
[0099] [Other embodiments] 

- In the aforementioned Embodiment 1, although both M/G26 and the starter 36 were made to 
drive in the mode C, the drive of only the starter 36 may be sufficient. 

[0100]- In the aforementioned Embodiment 1, the repetition by the inversion and re-normal 
rotation in the mode B was performed 3 times, when the engine 2 did not carry out a rotation 
start, but 1 time or 2 times may be sufficient as it, and 4 times or more may be sufficient as it. 
[0101]- In the aforementioned Embodiment t, the inversion angle width (here 80 degrees) of 
M/G26 may be judged by carrying out direct detection of 80 degrees having been reversed from 
the detection value of the engine speed sensor, although judged by progress of the base period 
corresponding to inversion angle width. 

[0102]- In the aforementioned Embodiment 1, although the drive of M/G26 performed the 
inversion of the crankshaft 2a, in addition to this, it stops, and M/G26 may be reversed, until just 
before the inlet valve of a cylinder applicable using the torque of the reverse rotation direction 
by the compression pressure produced by normal rotation performed immediately before opens. 
[0103]- In the aforementioned Embodiment 1, although M/G26 has been arranged out of the 
driving force transmission system to an engine 2 empty-vehicle ring, It may be the composition 
which carries out the rotation start of the engine 2 using the motor arranged in the driving force 
transmission system to an engine 2 empty-vehicle ring in addition to this, and the engine 
rotation start processing ( drawing 5 , 6) of said Embodiment 1 can be applied. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The internal-combustion engine for vehicles as Embodiment 1, and the system 
configuration figure of the control device. 

[Drawing 2] The flow chart of the automatic-stay processing which eco-run ECU of Embodiment 

1 performs. 

[Drawing 3] The flow chart of the automatic start-up processing which eco-run ECU of 
Embodiment 1 performs. 

[Drawing 4] The flow chart of the M/G drive start start-up processing which eco-run ECU of 
Embodiment 1 performs. 

[Drawing 5] The flow chart of the engine rotation start processing which eco~run ECU of 
Embodiment 1 performs. 

[Drawing 6] The flow chart of inversion / normal rotation processing which eco-run ECU of 
Embodiment 1 performs. 

[Drawing 7] It is a flow chart of M/G control management at the time of the run which eco-run 
ECU of Embodiment 1 performs. 

[Drawing 8] The timing chart which shows an example of processing by Embodiment 1. 
[Description of Notations] 

2 [ — A/T, ] — An engine, 2a — A crankshaft, 4 — A torque converter, 6 6a [ — Belt, ] — An 
output shaft, 10 — A belt pulley, 10a — An electromagnetic clutch, 14 16, 18 [ — Inverter, ] — 
A belt pulley, 22 — An auxiliary machine class, 26 — M/G, 28 30 — The battery for high voltage 
power supplies, 32 — A DC to DC converter, 34 [ — An electric hydraulic pump, 40 / — Eco- 
run ECU, 42 / — A fuel injection valve, 44 / — An electric motor, 46 / — A throttle valve, 48 / 
— Engine ECU, 50 / — VSC-ECU. ] — The battery for low voltage power supplies, 36 — A 
starter, 38 
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t? TYESj ) , M^Lfc^yS/yf^iBfM/GKft^ 
aSrf?Jh-fS (S4 3 0) „ ^LT, ^-fSM/Gig 

30 ftisii^ftfea (04) arwwiKLfcjfefTi^M/GfliOW 
&a©Hfr^s:S$tiT (S440) , -j., *^a^r 

[0 0 5 4] i^(CM/G,iEftBit^ft^aSr@4©7n 
frfcJ: •J&M&Sft, «H*IBJai»I"Wlt9iSLIIfT**t*«!i 

[0 0 5 5] M/GKftl§itMft^a^iiM$n5 £ , 
4-f ^-y^E C U 4 8 fcSt LX^7 = y^->§r^lh1- 
SJt**fT5 (S5 10) o r©r£(Cj;i9, t L^T 
40 ay^^-y^ixTV^c^iCtt, xyi/>ECU4 8 i4 
^T=>y©^ft$r#lh1-5c Lfc#oT«Ji*&»l*t*S 

■5 c, 

[0 0 5 6] JJctCtBK^^y^l Oa^VtltL 
(S 5 2 0) , M/G2 6SrBft*- KtfS (S 5 3 

o) „ ^lt, ^y^yHJte^n^Lfc/i^^fiJS-r 
5 (s 5 4 o) „ r. ©Hficfi, m.mXM/G 2 6 tmWi 
^- KfcR3fe*ixfcO*T4>5r. i^fe^>'v J >'2i±|Hl 
tsLTV^V^cOt? (S 5 4 0T* TNOJ ) N i^fC^Vv 5 
50 ^EHEBWWOaas^flSJtS (S 5 5 0) „ 
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[0 0 5 7] r©:i.ys;y|gteH#*m©fiSMSrH5© 

SiHSto^WfeSixS (S6 10), Sfcjro&STfc-S 
<DT (S 6 1 Of TYESJ ) , M/G 2 6 (DEItellS) 

Ki LT^e- KAj8SR££;jx3 (S 6 2 0) „ 
[0 0 5 8] LT^iCEItelgS]*- K^*- KAfcR 

SS*trv^*»5*^5W£Sii5 (S 6 3 0) . rr-e 

**Dtt^^y^'S6 2 OTtS^frlfc^M. *-KA 
(CfSg^tLTV^r i^Pj (S 6 3 Of TYE SJ ) , 10 
M/G2 ettjElE+SJiSfcKttffllPflJfcSiLa (S6 
4 0) . 7^(CM/G2 6(DiEteigS)0§S^bSWra 
Ta^jgifiLfc^^WS^tbS (S 6 5 0) 0 
^WTaiWMLTlvfcltfUf (S 6 5 OT* Tn 
Oj ) , -R7ttm&1bT1-Z B 
[0 0 5 9] *0«MW9JH-eHu ^©xy^yfel^ 

fc^ftsAtto^^^viaiEHii^aa-cttftv^T? (s 

6 10T* TNOJ ) , Wc^f S'T'S 6 3 OO^JS^^ 
£*l5 0 irtli^-KAtfcSWf (S 6 3 0T TY 

esj ) , mmm?$T atmmvte^mv (sesot- 20 

TNOJ ) , M/G 2 6 (DlEmmW) (S 6 4 0) flSjft!? 
[0 0 6 0] ^LTXTOfflT a ^gill's t (S6 5 

ot tyesj ) , m&*->i>>2tm& t Pfr : gfrtfm 

g^ftS (S 6 6 0) 0 g3pB#IWTal4, Si) 

ffJhli*fc**tJBE#*A 3 *vO * 5 ©j±S§j±;7j }c i 5 
ffiSi(-fi"fe.Ko-r, M/G2 6|d.tD3i>'^^2*5|a(E 

5 0 Lfc^oT, aW^Ta^«LfeB^T-cDrcy 

t#s. 

[0061] ^yi>>\H]m<Px&tui (S66 0T ty 
esj ) , 3iy^y|Elfe|B^i:^Jif-r5 (S 6 7 0) „ 

a (04) ©^fy7 , S5 4 0t TYESJ iflg^ft 
T, iIt5^i:<^f7^S 5 6 0~S 5 9 0 40 

[0 0 6 2] ^y^ymtef-eJiV (S 6 6 0T* 

EIlK.ieiij*- Kfc*— KB^^$tL5 (S 6 8 0) o 
LfelJJoT, &CDf£lJ$PJl$J-m, ^7y7*S 6 1 0T 
TNOJ , S 6 3 0? TNOJ £W££tlT N fcK:*— 
KB/^^/J^Jg^tlS (S 6 9 0) „ KBT&3 
Zbfrb (S 6 9 OU TYE SJ ) , • jEfe&S^ 

^?r£*t-5 (s 7 o o) „ 

[0 0 6 3] ifflE- iEtefeS©P^BSria6©7P-f-^ 50 
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*U<5 (S 8 1 0) 0 f|]©*lt*t)|)©t' (S 8 1 0T 

tyesj ) , m^y^>2(Dm^^~YtLx 

j£te*-KiSRS$ix5 (S 8 2 0) 0 ^LT*!>y^ 
C§r^ U T-fS (S 8 3 0) 0 

[0 0 6 4] &fC[I]fefrft*- K^iite*- Vit>&1>*& 
(s 8 4 o) „ *3uiii8*|B*- K#tt£S*i 
Tl^*rtA»b (S 8 4 0T TYESJ ) x M/G 2 6 

SrffiteKSrf-* (S 8 5 0) 0 z<DZblz&<o^yy> 

y^fft2aO»l, ^f5'/S6 4 0!Ci5M/G2 

tcfcm>bxhz> 0 z<DW±&.mt, j±mnn±^MK 

ttt-10 2 0° (D?y>?%Mmzfti£-fZ> 0 

[0 0 6 5] ^LT, r©iSME|JI*&©4itt*»e>, 
i:LT8 0° (BoaME^Lfcd^i^WjeSiXS (S8 
60) 0 8 0° «©i8C£L-cv*fcrt;h/tf (S 8 6 ot 
Tnoj ) , i©4*-jMc«m*|»Ti-*. £<^ * 
7y/S 8 1 0T TNOj , ^f-^S 8 4 0T TYE 
Sj tmfeZtlX, 8 0° ^©jglte^&^ftSST, M 

/g 2 6 <D&umm&mm£hz> (ssso „ 

*IIO«ilt'li, ^7y^tt2a«g 

«**mi-*©-eH:ft<» 8o° «©aaKfcjti6-r** 

WIW (^XLff 15 0msec) ©jgjifc. «t 5 ¥llSLT 

[0 0 6 6] ^ LT, 8 0° *g©i£te, 8 0° 

m<Offls\z.#l&1-Z>£im$lifiS5BiirZ> t (S 8 6 0T 

TYESj ) N Ete&lRl*— WKE*- Kfctt£3*i 
5 (S 8 7 0) o r©iilcj;t)^©$iJtPP«T[i^x 
-yy°S 8 1 0T TNOJ , 8 4 OT TNOj 

tWS$tLT, ftlCM/G 2 6 ©jEKEWB*5|tff 

(S 8 8 0) . ^:LT4'[ac r )M/G2 6 ©iEtelEIbOll 
tt*»fe»pi*MTb«SiftilLfc*»5*>i9SiW3!ES*i* (S 
8 9 0) „ SSpU^WTbiSSiaLTV^itt^tf (S 8 9 
0T TNOj ) , -ja*«m«rl*Ti-*. Wfl, iEfelE 
»©W^6>aflS«rlWTb^ait-f5*t?H:, M/G 2 

6©iEteK»^i(|ISH5-f5 (S 8 8 0) 0 Jfe*5, S*f*W 

Tbii, ^^i-^^^^^cofiticioTftS^^HL 
Tt>^V\ Mxli, *-KBt*3»t5*»! (C=2) <D 
M/G 2 6 ©EteB«fc*Stt5iaiB^IHT b ^fl&Mi 
(C = 0, 1) ^"9 fc^< LTt>Av\ 

[0067] fcmmm<Dmti$frbmm%fmT bdmm-f 

Z>b (S 8 9 0T TYESJ ) , 21>mU 

<pfrm^®fe£tiz> (S900) „ :rt\ mm&ffl 

T b li, 2 <oW&&\z.&^x%M<r>E&B.ji\z. 

£&mn.KtthB-oX, M/G 2 6 iCt 9^>'v ; V2^ 

LfeiPot, M^Tb^MLfc^-e^m 
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¥U£ U y ^ vEIteic-fe y f-^ b © mti &mttinl£=- 
y*jy 2 (sj±^j±*tc i 19 uteasfcih l-c^s t^Bf-e 

y ~y y 2 tiJEUIH^ tcfi-^M o -c 0te*sH*& * Jtfc i *l 

[0068] xy^yB^-e&ftrf (s 9 0 o-e ry 
esj ) , x.>i?^®mmtetmwfi-z (s 9 1 0) . 

M (04) <D*Ty7S 5 4 OTii TYESJ iWJfeS 

ttr, ^xE-rsrt < ^f'>ys 5 6 o~s 5 9 ocdm 

[0069] x^yy[§m+-eft^ (s 9 0 OT* 
tnoj ) , ^y^y2^#±txv^tt\ 

*^y^CAWy^y^yh$tt5 (S 9 2 0) „ ftfC 
(S 9 3 0) o *l>y^Wfeffinl4, M/ G 2 6 CDlEifr 

[0 0 7 0] C<nT'fcfL(i (S 9 3 0T TYE 
Sj ) , IhHE^Ir)*- K»cjS»te=E— KiSKSSixS (S 

940) o rcDiifciy, &<D®mnn-z\z, **ry 

7°S 8 1 0T? TNOJ , Xfy^S 8 4 OT TYE 
SJ N ft(CM/G 2 6 (DW&m (S 8 5 0) *S|H*&$ 
ft. Sit, ^yv J V2(4fflh{4ffi^b8 0° (Soffit;** 
ftSix*. ^U80° «©»!(E#*t-Tt'5 k (S8 6 
Of TYESj ) % ^msmftmiZflZ (S 8 7 0iC 
±OS 8 4 0t TNOJ ) „ 

[0 0 7 1] r 5 LT2H]gOffitei:jEtetCi#'9SL 
Wot, 3:^S?i/0(i#Hi*&i-ixtf (S9 0 0T* Ty 

esj ) , i^^jwjawTtt, M/GK»«iittn«3S 

(04) 0^7^3 5 4 0^11 TYESJ bWfeitl 
T\ i^tSri: < ^fy/S 5 6 0~S 5 9 0©I1 

[0072] ^yi/ymm&mniLftfr^TcWift 
\at (s 90 o-e tnoj ) , *>>y^cwy^ y * 
yh£tl (S 9 2 0) % *5?y?c«^?l£fn 
SlTfr&frimfe&iiZ (S 9 3 0) 0 rrtiw^y 

*C=2T\ C<nVfo&l\bfrb (S 9 3 0T* TYE 
sj ) , Etefrfa*- KteifflE*- K«s«S*ix5 (s 
9 4 0) 0 r© rite £19, 3W\B<DjmtjEmt<otSt 

[0 0 7 3] tLT, iEte^SW^TbgiiLf^lC 

(S 8 9 0-e tyesj ) , ^y^yBtePHttt-ftii 
(s 9 o o-e tye sj ) , *©iwfpjsiJH-er4, m/g 

Kft&ttelb&a (04) ©Xf77°S 5 4 0tli ty 
ESJ £$(JJ£$JvC\ iIt5rt<X7-7^S56 0 
~S 5 9 Q<DWmtff!t>tlZ>o 
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[0 0 7 4] -fr ^ y y*y®m> Pi M L ft a»o 
nii (s 90 o-e tnoj ) , *?^c^^y^ 

^h$ft (S 9 2 0) s *^y^C^*9y^2pJ^fin 

ensW5;5»# ! PJ£3*i* (S 9 3 0) „ ~~-e«:;t7?y 

?C = 3£ft9s C^nffeSri^f) (S 9 3 o-e 
Tnoj ) % m^-MUmW}^- K!'^- KC#K££ax 
5 (S 9 5 0) „ r©r irlci!?, ^oSJillitlt 
x.y&l/®tiMHXM (05) fc*5Vvt\ ^7y7S6 
10, S6 3 0, S 6 9 0tWtl fNOj t¥U££ 
10 ftT, M/G 2 6*5 it**?-* 3 6<Dj^#OKKl^j; 
'9^>> ? >2§rIEfe§-B:T, xy S^y 2 ©|elfe£:li*&£ 
*5 (S7 10) o ft&\ x*-*3 6Sr«Brf5*& 

G 2 6 trfiKLt^-tfrT, 3 6©K*)f-J: 

y@gtNE^±^oT^b, Wx.fi 1 0 0 r pmtC± 
iSot^f), M/G2 6SrffiiJi _ 5i5l'LT , t)^V , ' 0 
[0 0 7 5] ftfdy^yiltef^^Sr^L (S7 
2 o) % *7£iateLTv^ftttftfc£ (s 7 2 o-e tn 
Oj ) , ^y^ 
20 yaJEKESrfcJM'tff (S 7 2 0-e TYESJ ) , 

yHHEBM&tfflffi-rs (S 7 3 0) . ifcjs, 0/^L-ev^ 

[0 0 7 6] r 5 L-T^y-yy 2 &®i&M%rtM. ft 
ofWIMUBIKi-c, *y^y@telB*ftd^*»©2WS (ss 

4 0) Ti4 TYESJ fLTM/G2 6 
<D\titsfflM*Wrs\sX (S 5 6 0) , M/G 2 6 ©Ul* 

fc-c^y^yEKeftNESr, K^s^H^icNE i 

d 1 ©I/^/K Wxff 6 0 0 r pmS-eftfgiC±#£-1i 

30 z>mm*Midi-fz, 

[0 0 7 7] Lt, ftfC, M/GKttfSjEMIbAS^ 

a»Sd»#JW£**l5 (S 5 7 0) 0 r^-fe/v^y/KoK 
^^.^ftlfttiri (S 5 7 0-e TYESJ ) . jfcfc, * 

ff^y-yyiHlfelcNE^T^ k^b^IhI^ne i d 1 

fcftLTV»ftV^»5^JW3S*HS (S 5 8 0) „ M/ 
G 2 6O0Wtfcot, *7c^y/y0feicNE^ 
T-T K/HflllHMESNE i d 1 iC^LTV^«efmfi (S 

5 8 o-e TYESJ ) , r©iJ-ittif»Tt 

40 5 D 

[0 0 7 8] Xxs/7°S 5 6 OSriBS-ffif-s M/G 
2 6CDttJ7Jf-J; •Pi^^^HIte^NE^T^ V^BWM 
fetNE i d 1 (S 5 8 Of TNOj ) , x 

3 7 yECU4 o^6.^y-yyECU4 si^ltm 

«WI»*&Offi^ft$*l5 (S 5 9 0) „ ^o^tfci 

[0 0 7 9] JEfciy^ylHWEScNE^T'^ KA'SSIIhI 
telfcNE i d 1 fCig1-5lufc, 79*/^?MM&tiL 
50 (S 5 7 0-e TNOJ ) , %^\C^y 
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yECU4 0^fjxyv?yECU4 8 K:Jt LTlSPHltW 

Mt&oftmsftZtiz (S 5 9 0) „ 

[0 0 8 0] mcMn^M/G^m^M^m 7(D7n- 

T$>5„ *Tii37ELfcM/G|g»%3i^a^a (04) 

5 (S 1 0 1 0) . *&M^Tfflr?*>;ft.li (S 1 0 1 Of 
TNOj ) , i©44-J.*«HI*»Ti - S. 
[0 0 8 1] M/GK»35ii*&ii«ia (04) lUot 10 

JiVv ; y2(75^ttl^^7L/c^(Ctt (SlOlOt 

rvEsj ) , M/Gmm%mtbmim (04) £#it 

t5 (S1O20) 0 

[0 0 8 2] ^LT, EMEKIi^-Kas^-KCTfOtt 
»d»5*»*5JRI3eS*t5 (S 1 0 3 0) „ KA*5v* 
ii^e- KB"e©#*rC*>*Lfi (S 1 0 3 0T* TN 
Oj ) „ !5c©Xf^^S 1 050ti5^ ^t-KCt 
©ttKcC*>*ltf (S 1 0 3 Of TYESJ ) % 
3 6©ffJk»a#fcS*b<5 (S 1 0 4 0) o 

[0 0 8 3] ^Ltxy> ; yECU4 8^*)"LTSfifE^ 20 
fy/S 5 1 OCTjIUhLfcaira^yiiF^r-t-Sffi 
^SrtT5 (S l 0 5 0) . ^coiiri^it) iy^yEC 

U4 8"C(i, xjay^^ yfiSt^ttttfxTay 

[0 0 8 4] ftfc*PSHBS*£WI>*>ffi>!ls*lj&S*i* 
(s l o 6 o) „ - ^T^MjgafH#iii, f!l^iii*tfB# 

^iyf-a-y) xhhti (sioeot tyesj ) , m 
i^7yfi o a^w-£ix;m^y»i£ti (s 

1 0 7 0) , M/G 2 6 fi^SS^- KiC^S^tl (S 1 

080) N -&*&m%mT-fz>o rwrticj;!?, a 

ttjfefT^tCteV^Tfi, M/G2 6ii, i «3 Ayr 

!) 3 0, 3 44r*«£tf4*#fc, #ffi*^fc<Z)«* 

[0 0 8 5] ^PofcBiBrefcS iMS^tifciJf-g-i-fi 

(S 1 0 6 Ot TNOJ ) , M3iB#M/GSlJfflIMa^ll 40 
fitSfoZ (S 1 0 9 0) 0 ^roMSB#M/G$IJ#PMa 
II, M/G 2 6 tr0^t- KiCLT, *WSEj*NfO*S3S 

[0 0 8 6]- ±»Lfc*3feft®^tt 1 (Cfc5M3»-M 
£0 8(D^ 5 yff-V— hKjfrtc 0 8 Til, B$£flt 

- Kfctt*— PAfrWtfeZfoX, M/G 2 6 ^jE^LT 

=^yi>y2(D? yy?1&2 a^jEfe^[pJ(C|HlteL^J6 

5 0 L*»U J±«J±^{^LTlElte-r5" t^-etTlC 50 
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x-y&ymi&ttitJttz Qtfflt D „ 

[0 0 8 7] ■£ LTM/G 2 6 0>jB|EHte;&>t>lftftm 
Ta^cOBf^iJt 2T\ ^vVleJ&teffjh LTV^ irflj 
)£$*b-C**-KB*SKS*ix5. ^e-KB-Cfi, #itR# 

#M#-f Stttt (^J t 3) £T\ M/G 2 6 fCt 5 7 
7y^*2 a*^te«lClH]te$-frS 0 &{CM/G2 6(C 
i^7^^i2a«feU > S9l#mTb&<DHME 
(HfgiJt4) 0 r©^xy^>2©^7y 
?«J2 a ^[p]^ihLT^5^-g'(C(i, H^tW-M/G 

2 6\c£Z>2®n(Df yy?m2 a<Dmm (Bfg!lt4~ 
t 5) ilte (lM)t 5~t 6) fcfcHfTU I?W 
Tb*©|5NK*!pJ3&f« («*Jt6) „ Z<DWi>^>V 
y2©^7^i2 a^EBEflt±LTV»*»&K:rt % 35 

iC3®B<D? 7>>?]$2 a£>$fc (P#£!|t 6~t 7) i 
HE (Bf^'Jt 7~t 8) fcfcJfcfrU S^pHffflTbm^ 
HIlESriRl^tS (I#*lt8) 0 3lEli(D^$stiEtei^ 

*7~? 3 6&mWs-fZo fc*5, 0 8©^!lT?tt^^-^ 

3 6 ©(EiSlDSBt-H:, ^^-^36ty>^7t©f 

ST' (#lx.ifl 0 0 r pmld±^5*t?) M/G 2 6 £ 
-J.^±1-4JHM («Ht 8~t 9) SrRttfcfll&^L 
TV^ 0 r©rttJ;!), ^7^*12 aOEHEfiflfcIS 
fcH*&LT\ Kit, JIMWI+fc J: 0^5^ 2 flirt- 
's 

[0 0 8 8] ±^LfcH«J<D^li 1 ©#^|C*3V^T, M 
/G 2 6 aSEMEHJ**afc, ^?-?3 6^2 0HIg 

a^^atJi, ^f^ys 6 1 o~s 6 4 o#jEsa&»# 

giLTOfcliC, Xf;y7'S 6 5 0, S 6 6 0, S6 
80, S 6 9 0, S810, S 8 2 0, S 8 4 0~S8 
6 0, S 8 9 0, S 9 0 0, S 9 4 0 ftW&Sffifrfkk 
LTOfeSi^ Xfy7"S 8 7 0, S 8 8 0#?£iE4Eff 

il^ai LTW^aiC, Xfy7S 7 10, S 8 3 0, 
S 9 2 0, S 9 3 0, S 9 5 O&WfetiVl&ttSkb L 

x<Dfcm\zffi^-rz>o 

[oo89] £x±.mw Ltc^mmmm 1 ^Mt, ^ 

(/) . Sffeit©^7^^tt2 a©IislMSS] 
fC x M/G 2 6C0|gS){CJ; 5 ^7^*2 a SriEteflUC 

rcOIE$5ffl--©^7> ; J'tt2 aO@fe^jtLfc#^{c: 

^5®«#^gS#1-5il[if4-C\ M/G 2 6(cii9^7 
>-^*ft2 a Sri^Ki|iJ}C|E]te^it5 0 r(0®fe{Cj;i9, iS» 

teW^Bfict^ h^y v/£t°* hyy ^^flfrtt?»t 

±^ ^-y;^ r t tfx$z<DX\ w±mz.&\,^xi±mfin 
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[0 0 9 0] t^ZX\ M®<DjEm\ZX?7>?n2 a 

-rtWT*fc5 0 rcoftffili, J±HtTg±5E^^0° bL 
tcm&K, -10° —2 0° iC#fti"5 0 LfctfSo 

[0 0 9 1] ^x.tfK5t#oBB#^-< 5 y^^- 1 2 0 
° T&Sii-^t, -12 0° (OjtltfS-CiSteLTtK 10 
M#ii§l#Lftl\, fcfcU M/G 2 6 ESSIES] 
ffih^©«tt^T?(D^ 2 a COa»telr#it LT, 

*3as©jBtt i -ch:m/g 2 6 iDmsmmzx 

St§£8 0° fcta^LTva. rcoritci^, Hl^lc 
ti^7^#2 a(iKm#©|B#^-r 5 (-12 0 

[0 0 9 2] Lfc^oT, r©3!(E^*S (8 0° ) ft 

ffi M#i~ z> ffsfr* X- v y y ? m 2 a %mm £ * £ r t & 

BlffekteZ. -ftefoh. Mc±m?y>?$ii2 a%mmx 20 

[0 0 9 3] LfcjSot^ IfetM/G 2 6 ©jEfiSPi)^ 

%-rzmffift<Dj±j]ix smnu±^mntt£^xh 

ttftit "Ci^teLT^^ *b ©BjESsT'S) 5 b 

frt*%*E^x\^ 0 LfrhWiM&xhZ^kfrbB 

^^2<7?@KH^^^Jr^fe»i-e^, 30 
[0 0 9 4] (n) . Jfejb\ SJtiEte^^fc^lcb, ai 

yi?y 2 ©lll*gasB)*&L*i»o^*&^H:, EfciSME £ 

mEmb%m<9MLx\,^ 0 ^<dz b\c£*)-&<Dmm 
Rxf&iEmt&mcx*- y i»mm%sx% tcm& 
xh, s^tetiEtet^^s-t-i ^^v 5 

[0095] (/n) . m&bUjEmttfn®. rr-ett 
3 [u^j $ ftfcg v , 3i y y IhWEj&s L ft 
36»ofc»£ia4, M/G2 6 i*^-^ 3 6 t^ffl^T 40 

~% ^$5S.0 f SIEfe^?)igL-Ct>3i^^y2^[E]|SL 

[0 0 9 6] (=) . ±i£Lfc:ny^V0teB!*&«yi 
(0 5, 6) ^yv 5 y2oS»^ft^fiii$tu 
5. i»tt«iW3»E#©«BIL<i;v^*&lb-e*)5. LfctfS 

H#(-aSK#(cjift^^-^x5r t^ftv\ 50 
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[0 0 9 7] (*) . ?7y?m2 a Oi^feftiJ^OlElfe 

{4, M/G2 ecoKSilci^ffoTv^o r<E>«fc5K$ 

(C^jSftiCM/G 2 6 <DmW}jjZf%^Z> - t (-4 

t^y ^sre* h^y ^^*rt"e**ic»#±a* 

[0098] ^ns©^ 1 ©r t < mmm^<D 
®mwfflic£^x?7>?ifo2 &£.&&t£fi&m (8 o 
0 ) ft<Dmm&wfrfzm&i>* zo 

J:5K:*3. 
[0 0 9 9] [^©ffi©!^©^!!] 
• KfSBHifeo^tBl fc*sv^tt. KCTiiM/G 2 
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